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摘  要 
I 
 











































Aerosol Deposition is an innovative non-contact and maskless printing process 
for fine structures below 50 µm, and the minimum line width can reach 10 µm. This 
process has ability to print with a wide variety of nano materials, including metal, 
semiconductor, insulator, magnet, polymer and so on. The viscosity of the ink used for 
printing up to 2500cp. And the aerosol deposition process has been applied in many 
areas, such as: integrated circuits, printed sensors, solar cells, electrical 
interconnection etc. The flexible printed circuit act as the base material of electronic 
interconnects is one of the most important parts in electronic products. But traditional 
subtractive manufacturing process of flexible circuit is complex, low material 
utilization, serious environmental pollution, high manufacturing costs and difficult to 
manufacture circuits with the width less than 100µm due to lateral erosion and other 
factors. 
For the limitation of traditional crafts in manufacturing smaller line width 
flexible circuits and high pollution, low utilization, high cost and other issues, this 
paper is committed to using the aerosol deposition process to achieve small line width, 
low consumption, low pollution, low cost flexible circuits manufacture. 
The main research contents include: through experiment and analysis of the 
working principle of aerosol deposition, summing up problems in the experiments to 
formulate reasonable printing rules and summary the law of printing; via experiments 
to find out solutions to conductivity, adhesion, solder ability and other problems in the 
printing and manufacturing of flexible circuits; design the printing path refer to 
MB81307 circuit, print and manufacture the flexible circuit and test it. 
The research results show that the quality of printed wires is related to size of the 
nozzle, aerosol velocity, sheath gas velocity, platform speed and temperature, the 
viscosity of the solution and so on, and the match between aerosol supply speed and 
sheath gas flow rate is particularly critical; the adhesion between wires and substrates 
















surface; the wire electrical conductivity and solder ability can be enhanced by copper 
plating; the precision of flexible circuits manufactured by printing met with the design 
requirements, and the flexible circuits were passed the thermal shock test. The 
experimental results show that printing and manufacturing process based on aerosol 
deposition can achieve the production of flexible circuit and it will play a catalytic 
role in the development of flexible circuits. 
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第一章 绪  论 
1 
 




路板，又称为挠性印制电路（FPC：Flexible Printed Circuit），简称软板或 FPC。
柔性印制电路作为电子互连的基础材料，在对电子电路承担着电气连接和机械支
撑作用的同时，还有着薄、轻、灵活、既可静态弯曲又可动态弯曲、卷曲、折叠
等突出特点。两款不同规格的柔性电路如图 1-1 中所示。 
 
 






年全球 FPC 产值达到 73 亿美元。如图 1-2 所示，图中（a）是柔性电路在手机中
的应用，（b）是柔性电路在液晶显示器中的应用。目前，日本在 FPC 应用领域
占绝对主导地位，其产值占全球产值的 50%以上；我国是 FPC 制造大国，我国




































现 100μm 以下柔性电路的制造。 
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